Summary the aim of this paper is to present the long-term follow-up of one paediatric zirconia crown on a deciduous molar. preformed crowns are part of the armamentarium in paediatric dentistry. In recent years, aesthetic alternatives to preformed metal crowns have been developed, first preveneered crowns and then zirconia crowns. this paper describes the restoration of a primary molar with a zirconia crown (eZ-pedo, Loomis, California, Usa) in an 8-year-old boy. In this clinical case, the protocol for the implementation and maintenance of zirconia crowns is detailed. the patient was followed up for 29 months until the natural exfoliation of his primary molar. the adaptation of the zirconia crown, the gingival health and the wear on the opposing tooth were considered. In this case, the paediatric zirconia crown allowed sustainable functional restoration while restoring a natural appearance of the tooth.
BaCkground
The treatment of decayed primary molars is common for paediatric dentists. Early childhood caries are still found in many children; therefore, primary molars may have to be treated, even in very young children. Different restorative options can be chosen: we can either put a filling material or use a preformed crown. 1 2 Preformed paediatric crowns are the best option for restoring a decayed primary molar in young children. [3] [4] [5] [6] Currently, preformed metal crowns remain the gold standard. Preformed metal crowns are known to be the most durable and protective restorations of the primary dentition. 5 6 The placement of preformed metal crowns is also easy and time-efficient. Despite the favourable qualities of preformed metal crowns, few dental practitioners adopt their use in clinical practice. 7 One of the reasons for this is their poor aesthetic appearance.
To solve this issue, manufacturers have developed better-looking crowns. Various aesthetic crowns for primary teeth have appeared on the market. Initially preformed preveneered crowns were developed. Preveneered crowns are preformed metal crowns with mechanically or chemically bonded aesthetic material (ie, thermoplastic resin or composite resin) that covers one or more surfaces of the crown. The initial data for these crowns are promising, and the initial parental satisfaction is excellent, but longterm follow-ups have revealed the frequent fracturing of the aesthetic material when preformed preveneered crowns are used to restore primary molars. [8] [9] [10] [11] The high failure rate of the resin facings is problematic for the aesthetic appearance because, even if the fracture can be repaired with an adjunction of composite resin, this type of repair has a low success rate. 12 Next, in 2008, preformed or paediatric zirconia crowns were developed. These crowns are preformed and made completely with ceramic materials (tetragonal zirconia). Paediatric zirconia crowns are an aesthetic option for the management of dental caries in primary molars. 13 In this article, through a clinical case, we present the protocol and implementation of a paediatric zirconia crown and its long-term follow-up.
CaSe preSenTaTion
This paper describes the restoration of a primary mandibular right first molar in an 8-year-old boy. The child presented with a high risk of caries. A pulpotomy and a temporary restoration with a glass ionomer had previously been performed ( figure 1A,B) . The tooth required a full-coverage restoration, and both the child and the parent were highly concerned with the aesthetic appearance of the restoration. We decided to restore the primary mandibular right first molar with a paediatric zirconia crown (EZ-Pedo, Loomis, California, USA).
TreaTmenT Crown selection
The selection of the appropriate crown size was performed prior to the tooth preparation. We considered the mesiodistal dimension and selected the crown size to be used based on the original size of the tooth. In this case, we used a standard crown size of 4.
Tooth preparation
Local anaesthesia was applied prior to the tooth preparation.
Occlusal preparation
Using the marginal ridge of the adjacent teeth as a reference point, 1.5-2 mm of occlusal reduction was performed. An adequate occlusal reduction is extremely important for the proper fit and placement of paediatric zirconia crowns. The final occlusal plane of the seated paediatric zirconia crown is determined by the amount of occlusal reduction.
reminder of important clinical lesson

Peripheral preparation
We removed 0.75-1.75 mm of the tooth structure around the entire circumference of the tooth. We removed the tooth structure following the natural contours of the original tooth, and this reduction began at the gingival margin and ended with a rounded transition onto the occlusal plane of the preparation.
Subgingival preparation
We extended the preparation subgingivally 1-2 mm down to the cement-enamel junction while carefully avoiding damaging the gingival tissues. We paid special attention to sufficiently reducing the circumference of the tooth and to the removal of all of the coronal contours above the cement-enamel junction to allow for a good fit and placement of the crown.
Finally, we rounded the preparation and removed the sharp angles (figure 2).
adjustment
We tried the crown carefully because paediatric zirconia crowns are not flexible. We made a small cervical reduction of the crown using a bur under a water spray. However, if the crown does not fit, the preparation (occlusal and subgingival steps) should be reconsidered first.
Cementation
The tooth and the crown were cleaned of all blood residues. Haemostasis of the gingiva was obtained via pressure applied with a finger. A glass ionomer cement (Fuji One PLUS, GC, Louvain, Belgium) was used for the cementation.
ouTCome and follow-up
The patient was followed for 29 months until the natural exfoliation of his tooth. The adaptation of the paediatric zirconia crown, the gingival health and the attrition of the antagonist tooth were considered.
In our case, the tooth preparation was slightly aggressive with respect to the gingiva (which is often the case when we place a paediatric zirconia crown). However, after 3 days, the gingiva had healed ( figure 3A,B) and the long-term follow-up also indicated the good health of the periodontal tissues ( figure 4A-D) . At 29 months, the gingiva around the zirconia crown was inflamed, but this inflammation was related to the natural mobility of the primary mandibular right first molar (which exfoliated 2 weeks later) and to poor oral hygiene, as indicated by inflammation around the other teeth.
During the follow-up, we checked for any unusual, accelerated attrition of the opposing tooth (figure 5A-C). In our case the two primary maxillary first molars exhibited similar amounts of wear after 29 months ( figure 6A,B) .
The primary mandibular right first molar exfoliated 29 months after the zirconia crown cementation. After this natural exfoliation, a good marginal adaptation of the crown was noticed. The lingual and mesial walls of the tooth were in contact with the crown. The distal wall exhibited a small gap (0.5 mm) and the buccal wall exhibited an acceptable gap (1 mm) (figure 7).
diSCuSSion
Acquiring new skills in our practice is often not easy. The clinical procedure for seating paediatric zirconia crowns took longer than that for preformed metal crowns, when we began to use zirconia crowns. After training, the procedure became quick and easy. Case selection was also important when we began to use paediatric zirconia crowns. The fitting of a paediatric zirconia crown on a mandibular molar is easier to do than fittings on anterior teeth or upper molars. Performing a single unit restoration first is easier than performing back-to-back restorations. Good patient cooperation is necessary, and the use of sedation could be helpful. Relative to preformed metal crowns, zirconia crowns require additional preparation.
14 The subgingival preparation is the most difficult step but is also the most important step. For this step, the use of a Zekrya Gingival Protector (Dentsply, York, Pennsylvania, USA) can be helpful in terms of preserving the gingival tissues around the preparation. When there is a loss of space (ie, a mesiodistal space reduction), the situation is more complicated, but it is still possible to place a paediatric zirconia crown. The specialised sizes developed by manufacturers will be helpful in such cases.
An evaluation of the long-term success of paediatric zirconia crowns is required. 15 To date, only few studies have been published on this type of crown. 13 16-19 Thus far, there are no published prospective clinical trials about the performance of paediatric zirconia posterior crowns, but the initial observations of anterior primary teeth indicate that they perform well over time. Any metric of success must consider the survey rate, the aesthetic integration and the health of the surrounding structure. Based on our experience with paediatric zirconia crowns, some positive observations can be made. Paediatric zirconia posterior crowns seem to be durable. Paediatric zirconia crowns are retentive after cementation and do not break. The monolithic zirconia construction eliminates the problem of chipped or fractured facings. The aesthetic integration of paediatric zirconia crowns is also very good. These crowns look natural and exhibit excellent colour stability.
Paediatric zirconia crowns are thicker than preformed metal crowns and a subgingival preparation is necessary. These two aspects could influence the periodontal response and the periodontal health. However, the periodontal response to paediatric zirconia crown is similar to that of any other type of crown. This response depends on the oral hygiene of the patient. When the oral hygiene is good, there is no gingival inflammation.
The risk of wear on the opposing tooth must also be considered. Indeed, the wear on the opposing tooth is part of the reminder of important clinical lesson criteria defined by the FDI World Dental Federation (Fédéra-tion Dentaire Internationale) for the evaluation of direct and indirect restorations; wear is one of the functional parameters. 20 Moreover, several studies have suggested that ceramic substrates produce more wear on the opposing tooth structure than enamel. 21 22 However, no unusual or accelerated attrition of the opposing tooth was observed in our case report. Our observations agree with those of the review published by Miyazaki et al. 23 Zirconia has a high hardness, but wear strongly depends on the microstructure of the restorative material and the degree of surface finish. Because zirconia has a fine uniform structure and is suitable for creating mirror-polished surfaces, no important wear is observed. There is no need to fear the wear of the enamel of the opposing teeth against zirconia restorations. 23 However, these considerations are based on in vitro studies or on observations in adult patients. Our patient was an 8-year-old boy. His first permanent molars are completely erupted and the key aspects of the occlusion have been defined, which could also explain the absence of wear on the opposing tooth. However, this phenomenon could be different in younger patients (under 6 years of age). To the best of our knowledge, no studies have investigated the wear on the opposing tooth when a ceramic restoration is placed on a temporary molar in a young child. Further studies are necessary to evaluate the risk of wear before the eruption of the first permanent molars. Paediatric zirconia crowns are presented as an aesthetic alternative to preformed metal crowns. During the 29 months of follow-up, a very good integration of the crown was observed. 
